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1.0

2.0

PURPOSE -

The purpose of this document is to establish re(inirements and test guidelines -
for polymeric material used in space theml/mm’amosphem' around sensitive

crtical equipment.

REQUIREMENTS -
The control and ver‘ificaticn of material and assembly outgassing to the guide-
lines of th;ls document’ are based on the following requirements:

~a. The polymeric mteria.ls used in the themal/va.cum atmosphere shall
not ﬂonbanﬂmte the optical eqtﬂpnent in that assembly. ‘

b. The polymeric materials used in any application shall not affect the
optic system at any adjacent equipment.

The materials shall have a maximum weight loss of 1.0 percent and a
volatile condensable material (VCM) comntent of 0.1 percent when tested

in accordance wita the test procedure in paragraph 7.

SCOPE

The scope of this document covers the conﬁrol of polymeric materials used near
or adjacent to optical etiuipnent that are exposed to "he thermal vacuum atmos-
phere of space. This document establishes the requirements and defines the
test method to evaluate poly;eric materials used in the vicinity of optical
surfaces. in spacé applications. This document should n&b be used for evalua-

tion of material applications inside the pressurized area or a spacecraft or

materials used inside any hemet;lcally sealed container.

SELECTION AND VERIFICATION REQUIREMENTS

Use of polymeric material near optical equipment shall be restricted to those

materials which bave a maxirum volatile condensable material (VCM) of 0.1
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percent and a total weight loss of 1.0 percent when tested in accordance with

the test method '_desczibe'd"in paragraph T. RASA/QMSED (Systems Engineering
Division) will provide the contractor a list of approved materials for use in

vacuvm atmosphere, upon request. NASA/MSC/SED also painteins a camplete file

of all materjal tested.

The use ot:&teﬁalsththavebeentegtedhxtfﬁledthereqnimtsofthis

“ gpecification may be used if the contractor can prc.ide ratiomale for its use

‘that is approved by BASA/MSC/SED. The following are examples of some consid-
~~~ erations for use as rationale forc; uterial that has failed the VCM and weight

loss requirements:

b.

Ce

The material is the best availabie for the particular application.
'mequnntityandsurfhceareaoi’themteﬂalis small, and not in

the immediate vicinity of an optic system.
The material may be vacuum cured for additional time.

5.0 IMPLEMENTATION

The contractor shall provide for NASA/MSC/SED approval, a list of all polymeric

materials selected for use around optical equipuent or in the same defined cam-

partment as optical equipment. The following information is required:

a.

Mamufacturer's trade name
Mamifacturer of the material
Volatility condensible material (VCM test data)

Rationale for use of material that failed the requirements of

paragraph 4.0,

6.0 QUALITY ASS'RANCE REQUIREMENTS

The Quality Assurance requirements for the test in paragraph 7 are as follows:
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: 3 )
) 6.1 All instrumentation utilized in this test zhall be in current cali-
,§ ;i o bration and shall beartrppropriate doqmeuf:ation to this effect fram ;
; 1. an approved calibration laboratory. "
i okd 6.2 ALl materials tested shall have tracability egiivalent to that required A
i i for materials used in the construction of flight bardware. = =
1 Bl 63 Test lahoratortes 1uvolved in testing to the requirements of this docu-

ment shall be certified as to campetency by conducting tests of standard
—  materials under step-by-step Quality Assurance surv::illance. Such
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2 N oo certification_shall be required yearly. ST e T
- — -~ 6.4 _ Upon completion of tests, test engineers shall certify that all *‘
; required procedures were followed and that the results reported are
§‘ correct.
1 6.5 At randam intervals (not to exceed three months) Quality Assurance shall :
% observe selected portions of all procedures to verify routine conform-
% ance to test procedures.
f;; 6.6 Daily surveillance, or step-by-step Quality Assurance sign-off cn
j procedures, is aot required. ’
_ 7.0 IEST PROCEDURE
i : T.1 Purpose f
; The purpose of this test is to measure weight loss and volatile con-
densible materials (VCM) content of polymeric materials under ° _

controlled laboratory conditions.

7.2 Test Ccnditicns S

: The test on polyceric materials skall be conducted under the followling

conditions:
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Pressure 10"6 TORR or Less .
Temperature of specimen 125% ¥ 1%
Temperature of condensible ilates  25% ¥ j0c
Vacmm exposure tine ’ 24 hours-
7.3 Test Discipline '

. 7.3.1 Bach test shall be directed by the cognizant test engineer or

| his appod.nted alternate. o
7.3.2 The cognizant test engineer shall affix his signature to all
i  test data ‘sheets and verify adequacy of identification
information. ] - .

7.k Criteria of Acceptability

T.5

The materials shall have a volatile condensible material (VCM) content

of less than 0.1 percent by weight. -The total weight loss of the

material shall not exceed 1.0 percent by weight.

Test Equipment

The test equipment shall consist of the following:

7.5.1

7.5.2

7.5.3

7.5.4

A vacmm system capable of maintaining 10~6TGRR for a period
of 2% hours.

Sample holder made of Mess steel crucibles (see figure 1).
The sample holder shall be naminally 1'1/2 inches long and

1/2 inch in diameter.

Callector pla‘l;é (see rigure 2) shall be made of copper. The
collector plate shall be 1 1/2 inches in diameter.

The test apparatus shall be made of copper. The apparatus
shall be such that at least four sample holders and collector

plates can be accammodated at one time. The sample section
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~ shall be caﬁable of maintaining the samples at 125°C and

maintsining the collector plates at 25°C. The test equip-

[ ERVEE

ienf;shﬂl; be constructed in the general mamnner described
_in Figure:-3,. which is a section down the middle of the
apparatus. Figure 3A shows a cross section of the apparatus

of a sample holder. Figure 3B shows a typical arrangement

of the standoff's used for the heating chamber and the
- : baffles. The b;a.ffle construction is ‘shown in Fgure b. .
7.5.5

7.6.1  Materials to be tested shall be prepared in 100 to 200

milligram sample sizes and-placed in stainless steel holders

IR

v - after preparation as specified below:

':.'?:‘7'" = - 7.6.1.1 Solid Material's,:ﬁ Specimens shall be cut into small

in '1!!"\ 1

pieces having 1/16 maximm dimension. Samples shall

be piaced in a desiccator after preparation, and

remain there until the samples are placed in the

pou

Ui by

test chamber,

7.6.1.2 Coatings: Materials that are normally used as
coa;t'lngs shall be applied to stainigss steel scme#.
Coating procedure shall be specified in the request
for test. Ome-hundred mesh, or finer, screen shall

be us=ad.
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- 7.6.1.3 Liquids: Oils and viscous liquids shall be absorbed
into Refrasil A-100 batting that is free from any
volatile residues:

7.6.2 A1l material shall be cured or applied in accordance with

IO DR e

the mamifacturer's procedures or the applicable contractor

process specification prior to test.

T.T - Pre-test Procedure N

T.T-1 Verify that all test equipment is in current calibratiom,
7.7.2  Verify material identification by one of the following:

S oot 7.7.2.1 Mamufacturer’s certificatiom~  ~ -~ :

e R L O

' 7.7.3.1 FASA certification - , ' -

F 7.7.3.3 Contractor certification

7.7.3 Prepare sample in accordance with paragraph 6.0.

T

7.7.h The sample holder shall be thoroughly cleaned prior to use,

T.T.5 The collector plates shall be cleaned and polished pﬁor

"o

by

to installation in the apparatus.

7.7.6 Extreme care shall be taken to prevent contamination of

w M ron

) specimens or expos:ed portions of the test appt;.ratus with
= any organic oils, residue, etc.
; TT.T Identify each samplé in the apparatus.
%“ 7.7.8 Each run shall contain one standard sahple for calibra-
T .
% tion purposes. This sample shall be:one of known weight
: loss and VCM.
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7.8 Test P:ocedure =
7 7.@;1 Initial Weight ™ Determination* Tme VCM collector plates, the

"~ gtainless st bl
less steel wire screens, and Refrasil A-100 batting used for

sed for sample’ holding—and tbe stain-

g
{
ot e im(i\mmll 1 y Bl

— : preparation of coating and liquid material samples shall be

prev!ﬁg,hed. Samp_ies in the stainless steel holders shall be

i - ERCNC

sto}v in" desiccato . prior to weighing

: be placed m the canpartments of

a.nd the VCM collector plates shall be

heating blocks
fastened to the cooling block of the apparatus.

%
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The system shall be Vevacuatéd"and held at a maximum pressure

of 10-6T0RR.

When the unit has reached 10'6TORR, the samples shall be

Cohd ‘s::yi,

heated to 125°C % 10C, and maintained for 24 hours. The VCM

collector plates shall be maintained at 25°C ¥ 19¢ during -

e . thetest.

'7.8.6 At the end of the 2h-hou.r heat.ng period _the heater blocks

sha}_l be cooled to 50°C and the vacuum chamber purged with

dry nitrogen gas for 10 minutes.

7.8.7 The samples in their holders ard the VCM collector plates

shall be removed from the apparatus and immediately placed

in a desiccator,

7.8.8 Weigh tbe samples and the collector plates as soon as

possible after removal from the VCH apparatus, und record

- these weights.
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" T.8.9 - All weights shall be determined to the nearest one (1)

7.9.1 A11 reports shall contain the following information:

-

kil

T ‘L.

7.9.1.1 Name of material : {
7.9.1.2_Vendor designation and vendor :

i ey
————

— . 7.9.1.3 Cure condition of the sample..

i ;:\‘ e R CATOET DT T TR 7.9.1.!}_ VCM content to the_ nearest‘0.0I mrcent based on ;
] e R e T R S B the oﬂmlni@t of the sample _ f
_*E A 7.9.1.5 Total weight lossto the nearest 0.0l percent based -
= : on the original weight loss of the sample
. : 7.9.1.6 Date of test
7.9.1.7 Test number
; - 7.9.1.8 Identity of testing organization
. = 7.9.1.9 Name of test coordinator
j“; t 7.9.1,10 Name and signature of test engineer
e :
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: 8-32 STABLESS STEEL SCREW

SILVER SOLDERED TO COPPLR
PLATE. USC FLAT up SCREW
WiTh SLO0T REMOVED (FACED OFF)

NOTE: HIGH POLISH SURAPFACE } -

PIGURE 2 = Copper Collector Plate

Figures 2 and 3 were extracted fram "Polymers for Spacecraft Applications”
by R, F. Muraca, et al., Stanford Pesearch Institute.
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FIGURE 3A - Typical Cross Section of the Apparatus of a Sample Holder
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FIGURE 3B - TYPICAL CROSS SECTION AT THE STANDOFF'S OF THE APPARATUS
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